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   This laboratory was estabished in September 1962, after the appointment of Dr. 
Kurata as a professor of this institute. Since then, physico-chemical studies of 
macromolecular substances, both theoretical and experimental, have been carried out 
with the intention of obtaining a clear understanding of the interrelation between 
physical properties and chemical structures of macromolecules. These studies are 
divided into three categories, of each a brief description will be given below. 
   The first category includes theoretical studies of chain conformations and hydro-
dynamic properties of macromolecules in dilute solution. A new theory of the so-
called excluded volume effect has been developed, which provides a method of wide 
application for estimating the unperturbed chain dimension from the light-scattering 
and viscosity data. The hydrodynamic properties of non-linear macromolecules have 
recently evoked much practical interest, for these provide a primary source of infor-
mations on the branched chain structure of high-pressure polyethylene or synthetic 
rubbers and also on the twisted ring structure of DNA molecules. Thus, the pro-
blems have been investigated theoretically. 
   The second group of our studies consists of experimental analysis of the polymer 
chain conformation by means of light scattering, osmotic pressure, viscosity and 
sedimentation measurements. Several polymers with significant molecular structures 
have been systematically investigated: these are polystyrene with an extremely high 
degree of isotacticity, a series of polyethers including poly (tetrahydrofuran) and poly 
(propylene oxide), and a series of poly (a-substituted methyl acrylates). As a result, 
it becomes clear, for example, that the highly isotactic species of polystyrene has a 
helical structure of fairly long sequence even in good solvent. The research program 
along this line is now going to be extended in two directions; one is to polyelectrolytes 
and the other to anionically prepared macromolecules, e.g. block copolymers and 
various types of branched polymers. Under the auspice of the grant-in-aid of the 
Ministry of Education, a ultracentrifuge of Spinco E type was installed in this labo-
ratory in the last year. This makes it possible not only to obtain a complete set of 
informations on the hydrodynamic properties of macromolecules, but also to work 
out all experiments under a guarantee of known distribution of polymer molecular 
weight. 
   In the third place, a series of viscoelastic measurements of polymer solutions 
has been carried out in collaboration with the research group in Prof. Tamura's 
laboratory of this University. The main purpose of this project is to reveal the 
nature of hydrodynamic and elastic interactions between chain elements of macro-
molecules. Still another experimental study in this category is also in progress on the 
glass transition phenomena by using a series of anionically polymerized a-methyl 
styrene. 
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   Senior research members working in this four years are: 
     Dr. Ryuzo Koyama (September 1962—March 1964) 
     Dr. Hiroyasu Utiyama (September 1962— ) 
     Dr. Masaaki Fukatsu (April 1964— )*
     Mr. Mitsuo Abe (May 1966— )
     Dr. Hisashi Odani (November 1966— ) 
Other members consist of three technical assistants, two doctoral thesis students, 
five master thesis students and three undergraduate students in this academic year 
(April  `66—March `67) 
   Finally, Prof. Walter H. Stockmayer of Dartmouth College, U.S.A. has been a 
guest of this laboratory for two months (October-November) in this year, to whom 
we are grateful for many fruitful discussions. 
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